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L7: Entry 21 of 28 



File: USPT 



Dec 7, 1999 



DOCUMENT- IDENTIFIER: US 5997860 A 

TITLE: Ex-vivo expansion of stem cells using combinations of interleukin-3 (IL-3) 
variants and other cytokines 

Detailed Description Paragraph Right (9) : 

A non-exclusive list of growth factors, colony stimulating factors (CSFs) include, 
cytokines, lymphokines, interleukins , and hematopoietic growth factors, which can be 
used in coadministration or sequential treatment with the hIL-3 variants of the 
present invention include GM-CSF, CSF-1, G-CSF, Meg-CSF, M-CSF, erythropoietin 
(EPO) , IL-1, IL-4, IL-2, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, 
LIF, f lt3 ligand, human growth hormone, B-cell growth factor, B-cell differentiation 
factor, eosinophil differentiation factor and stem cell factor (SCF) also known as 
steel factor or c-kit ligand. 
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L9: Entry 5 of 7 



File: USPT 



Dec 14, 1999 



DOCUMENT- IDENTIFIER: US 6001803 A 

TITLE: Composition of c-kit ligand, GM-CSF, and TNF-. alpha, and method of use 



1. A composition which comprises c-kit ligand, GM-CSF and TNF-. alpha., the amount of 
each in the composition being such that the composition is effective to expand and 
differentiate progenitor cells into dendritic cells. 

2. A method of expanding and differentiating progenitor cells into dendritic cells 
ex-vivo comprising treating progenitor cells with a composition which comprises 
c-kit ligand, GM-CSF, and TNF-. alpha., the amount of each in the composition being 
such that the composition is effective to expand and differentiate progenitor cells 
into dendritic cells . 
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L9 : Entry 6 of 7 



File: USPT 



Nov 30, 1999 



DOCUMENT -IDENTIFIER: US 5994126 A 

TITLE: Method for in vitro proliferation of dendritic cell precursors and their use 
to produce immunogens 



1. A method of producing a population of mature dendritic cells from proliferating 
dendritic cell precursor cultures, comprising 

a) providing a tissue source comprising dendritic cell precursors; 

b) culturing the tissue source on a substrate and in culture medium to expand the 
number of dendritic cell precursors by allowing the dendritic cell precursors to 
proliferate; wherein said culture medium comprises GM-CSF and at least one other 
factor which inhibits the proliferation or maturation of non - dendritic cell 
precursors thereby increasing the proportion of dendritic cell precursors in the 
culture; and 

c) continuing to culture the dendritic cell precursors for a period of time 
sufficient to allow them to mature into mature dendritic cells. 
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Logon fileOOl 18feb02 13:15:26 
*** ANNOUNCEMENT *** 

* * * 

--Connect Time joins DialUnits as pricing 
options on Dialog. See HELP CONNECT for 
information. 

* * * 

--SourceOne patents are now delivered to your 
email inbox as PDF replacing TIFF delivery. 
See HELP SOURCE1 for more information. 

* * * 

--Important news for public and academic 
libraries. See HELP LIBRARY for more information. 

* * * 

--Important Notice to Freelance Authors -- 
See HELP FREELANCE for more information 

* * ★ 

NEW FILES RELEASED 

***TEME - Technology and Management (File 95) 
***NewsRx Weekly Reports (File 135) 
***TRADEMARKS CAN -Japan (File 669) 
★★★Financial Times Fulltext (File 476) 

* * * 

UPDATING RESUMED 

***Delphes European Business (File 481) 
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RELOADED 

***CLAIMS/US PATENTS (Files 340, 341, 942) 

***Kompass Middle East/Africa/Mediterranean (File 585) 
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***Tax Notes Today (File 790) 
***State Tax Today (File 791) 
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***Court Filings (File 793) 
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OneSearch simply BEGIN FIRST for coverage from Dialog's 
broad spectrum of news wires. 
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18feb02 13:15:27 User208760 Session D2001.1 
$0.31 0.088 DialUnits Filel 
$0.31 Estimated cost Filel 
$0.31 Estimated cost this search 

$0.31 Estimated total session cost 0.088 DialUnits 
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HILIGHT set on as 11 
HI LIGHT set on as 11 
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18feb02 13:15:41 User208760 Session D2001.2 
$0.00 0.071 DialUnits File410 
$0.00 Estimated cost File410 
$0.01 TYMNET 

$0.01 Estimated cost this search 

$0.32 Estimated total session cost 0.159 DialUnits 

SYSTEM: OS - DIALOG OneSearch 

File 5:Biosis Previews (R) 1969-2002/Feb W2 

(c) 2002 BIOSIS 
File 7 3 : EMBASE 1974 -2002/Feb W2 

(c) 2002 Elsevier Science B.V. 
*File 73: For information about Explode feature please 
see Help News73 . 

File 155: MEDLINE (R) 1966-2002/Feb W2 
File 399:CA SEARCH (R) 1967 -2 002/UD=13 607 
(c) 2 002 AMERICAN CHEMICAL SOCIETY 
*File 3 99: Use is subject to the terms of your user/customer agreement. 
RANK charge added; see HELP RATES 399. 
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66 El, E2,E5 
dendritic 

66 SI 

82305 DENDRITIC 

52 4 SI AND DENDRITIC 
? rd s2 

...completed examining records 

53 4 RD S2 (unique items) 
? t s3/3/all 



3/3/1 (Item 1 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

12589890 BIOSIS NO.: 200000343392 

Mice lacking flt3 ligand have deficient hematopoiesis affecting 

hematopoietic progenitor cells, dendritic cells, and natural killer 
cells . 

AUTHOR: McKenna Hilary J(a); Stocking Kim L; Miller Robert E; Brasel 

Kenneth; De Smedt Thibaut; Maraskovsky Eugene; Maliszewski Charles R; 

Lynch David H; Smith Jeffrey; Pulendran Bali; Roux Eileen R; Teepe 

Mark; Lyman Stewart D; Peschon Jacques J 
AUTHOR ADDRESS: (a) Immunobiology Department, Immunex Corporation, 51 

University St, Seattle, WA, 98101**USA 
JOURNAL: Blood 95 (11) :p3489-3497 June 1, 2000 
MEDIUM: print 
ISSN: 0006-4971 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
SUMMARY LANGUAGE: English 



3/3/2 (Item 2 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

11296938 BIOSIS NO.: 199800078270 

CD40 ligand inhibits Fas/CD95-mediated apoptosis of human blood-derived 
dendritic cells. 

AUTHOR: Koppi Thelma A(a) ; Tough-Bement Teresa; Lewinsohn David M; Lynch 

David H; Alderson Mark R 
AUTHOR ADDRESS: (a) Dep. Immunol., Corixa Corp., 1124 Columbia St., Suite 

464, Seattle, WA 98104**USA 
JOURNAL: European Journal of Immunology 27 (12) :p3161-3165 Dec, 1997 
ISSN: 0014-2980 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 



3/3/3 (Item 3 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 



11274538 BIOSIS NO.: 199800055870 



Induction of dendritic cells (DC) by Flt3 ligand (FL) promotes the 

generation of tumor- specific immune responses in vivo. 
AUTHOR: Lynch David H(a 

AUTHOR ADDRESS: (a) Dep. Immunobiol . , Immunex Corporation, 51 University 

St., Seattle, WA 98101**USA 
JOURNAL: Critical Reviews in Immunology 18 (1-2) :p99-107 1998 
ISSN: 1040-8401 
DOCUMENT TYPE: Article 
RECORD TYPE: Citation 
LANGUAGE: English 



3/3/4 (Item 4 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts . reserv. 

10976211 BIOSIS NO. : 199799597356 

Flt3 ligand induces tumor regression and antitumor immune responses in 
vivo . 

AUTHOR: Lynch David H(a); Andreasen Alice (a); Maraskovsky Eugene (a) ; 

Whitmore James; Miller Robert E(a); Schuh Joann C L 
AUTHOR ADDRESS: (a) Dep. Immunol., Immunex Corp., 51 University St., 

Seattle, WA 98101**USA 
JOURNAL: Nature Medicine 3 (6) :p625-631 1997 
ISSN: 1078-8956 
RECORD TYPE: Abstract 
LANGUAGE: English 
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...completed examining records 
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8/7/1 (Item 1 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

10166594 BIOSIS NO. : 199698621512 

In vivo administration of FLT3 ligand but not G-CSF nor GM-CSF 
results in the generation of large numbers of dendritic cells in 



mice . 

AUTHOR: Maraskovsky E; McKenna H J; Brasel K; Tepee M; Roux E; Lyman S D; 
Williams D E 

AUTHOR ADDRESS: Immunex Corp., Seattle, WA**USA 
JOURNAL: Blood 86 (10 SUPPL . 1) :p423A 1995 

CONFERENCE/ MEETING : 37th Annual Meeting of the American Society of 
Hematology Seattle, Washington, USA December 1-5, 1995 
ISSN: 0006-4971 
RECORD TYPE: Citation 
LANGUAGE: English 



8/7/2 (Item 2 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

10166582 BIOSIS NO.: 199698621500 

The effect of FLT3 ligand and/or c-kit ligand on the generation 

of dendritic cells from human CD34+ bone marrow. 
AUTHOR: Maraskovsky E; Roux E; Tepee M; McKenna H J; Brasel K; Lyman S D; 

Williams D E 

AUTHOR ADDRESS: Immunex Corp . , Seattle, WA**USA 
JOURNAL: Blood 86 (10 SUPPL. 1) :p420A 1995 

CONFERENCE/MEETING: 3 7th Annual Meeting of the American Society of 

Hematology Seattle, Washington, USA December 1-5, 1995 

ISSN: 0006-4971 

RECORD TYPE: Citation 

LANGUAGE: English 
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10/7/1 (Item 1 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

10738938 BIOSIS NO.: 199799360083 

Dendritic cell development in culture from thymic precursor cells in 
the absence of granulocyte/macrophage colony- stimulating factor. 

AUTHOR: Saunders Dolores; Lucas Karen; Ismaili Jamila; Wu Li; Maraskovsky 
Eugene; Dunn Ashley; Shortman Ken (a) 

AUTHOR ADDRESS: (a)Walter Eliza Hall Inst. Med. Res., PO Royal Melbourne 
Hosp., Melbourne, VIC 3050**Australia 

JOURNAL: Journal of Experimental Medicine 184 (6) :p2185-2196 1996 

ISSN: 0022-1007 

RECORD TYPE: Abstract 

LANGUAGE: English 

ABSTRACT: The earliest lymphoid precursor population in the adult mouse 
thymus had previously been shown to produce not only T cells, but also 
dendritic cell (DC) progeny on transfer to irradiated recipients. 
In this study, culture of these isolated thymic precursors with a mixture 
of cytokines induced them to proliferate and to differentiate to DC, but 
not to T lineage cells. At least 70% of the individual precursors had the 
capacity to form DC. The resultant DC were as effective as normal thymic 
DC in the functional test of T cell stimulation in mixed leukocyte 



cultures. The cultured DC also expressed high levels of class I and class 
II major histocompatibility complex, together with CDllc, DEC-205, CD80, 
and CD86, markers characteristic of mature DC in general. However, they 
did not express CD8-alpha or BP-1, markers characteristic of normal 
thymic DC. The optimized mixture of five to seven cytokines required for 
DC development from these thymic precursors did not include 
granulocyte/macrophage colony stimulating factor (GM-CSF) , usually 
required for DC development in culture. The addition of ant i -GM-CSF 
antibody or the use of precursors from GM-CSF-def icient mice did not pre 
vent DC development. Addition of GM-CSF was without effect on DC yield 
when interleukin (IL) 3 and IL-7 were present, although some stimulation 
by GM-CSF was noted in their absence. In contrast, DC development was 
enhanced by addition of the Flt3/Flk2 ligand, in line with the 
effects of the administration of this cytokine in vivo. The results 
indicate that the development of a particular lineage of DC, probably 
those of lymphoid precursor origin, may be independent of the myeloid 
hormone GM-CSF. 



10/7/2 (Item 2 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts . reserv. 

10732931 BIOSIS NO.: 199799354076 

Targeted disruption of the FLT3 ligand gene in mice affects 

multiple hematopoietic lineages, including natural killer cells B 

lymphocytes, and dendritic cells. 
AUTHOR: McKenna H J; Miller R E; Brasel K; Maraskovsky E; Maliszewski C; 

Pulendran B; Lynch D; Teepe M; Roux E R; Smith J; Williams D E; Lyman S D 

; Peschon J J; Stocking K 
AUTHOR ADDRESS: Immunex Corp., Seattle, WA**USA 
JOURNAL: Blood 88 (10 SUPPL. 1 PART 1-2) :p474A 1996 

CONFERENCE/MEETING: Thirty-eighth Annual Meeting of the American Society of 
Hematology Orlando, Florida, USA December 6-10, 1996 
ISSN: 0006-4971 
RECORD TYPE: Citation 
LANGUAGE: English 



10/7/3 (Item 3 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

10732785 BIOSIS NO.: 199799353930 

Flt3 ligand: A novel dendritic cell (DC) -stimulating 

cytokine that induces tumor regression and anti -tumor immune responses in 
vivo . 

AUTHOR: Lynch D H; Andreas en A; Miller R E; Schuh J C L 
AUTHOR ADDRESS: Immunex Corp., Seattle, WA**USA 
JOURNAL: Blood 88 (10 SUPPL. 1 PART 1-2) :p437A 1996 

CONFERENCE/MEETING: Thirty-eighth Annual Meeting of the American Society of 
Hematology Orlando, Florida, USA December 6-10, 1996 
ISSN: 0006-4971 
RECORD TYPE: Citation 
LANGUAGE: English 



10/7/4 (Item 4 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

10732784 BIOSIS NO.: 199799353929 

Distinct function, phenotype and localization of lymphoid and myeloid 
dendritic cell subsets in FLT3-L treated mice. 



AUTHOR: Pulendran B(a); Lingappa J; Kennedy M(a); Smith J(a); Wright B(a); 
Teepe M(a); Rudensky A; Williams D E(a); Maliszewski C(a); Maraskovsky E 
(a) 

AUTHOR ADDRESS: (a) Immunex Corp., Seattle, WA**USA 
JOURNAL: Blood 88 (10 SUPPL . 1 PART 1-2) :p437A 1996 

CONFERENCE/MEETING: Thirty-eighth Annual Meeting of the American Society of 
Hematology Orlando, Florida, USA December 6-10, 1996 
ISSN : 0006-4971 
RECORD TYPE: Citation 
LANGUAGE : Engl i sh 



10/7/5 (Item 5 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

10731674 BIOSIS NO. : 199799352819 

Administration of Flt3 ligand results in the generation of 

large numbers of phenotypically distinct populations of dendritic 
cells in mice. 

AUTHOR: Maraskovsky E(a); Brasel K(a) ; Pulendran B(a); Tepee M(a); Roux E 
(a); Shortman K D; Lyman S D(a); Williams D E(a); Maliszewski C(a); 
McKenna H J (a) 

AUTHOR ADDRESS: ( a ) Immunex Corp . , Seattle, WA**USA 

JOURNAL: Blood 88 (10 SUPPL. 1 PART 1-2) :pl59A 1996 

CONFERENCE/MEETING: Thirty-eighth Annual Meeting of the American Society of 
Hematology Orlando, Florida, USA December 6-10, 1996 
ISSN: 0006-4971 
RECORD TYPE: Citation 
LANGUAGE: English 



10/7/6 (Item 6 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

10731673 BIOSIS NO.: 199799352818 

The effect of FLT3 ligand and/or c-kit ligand on the generation 

of dendritic cells from human CD34+ bone marrow. 
AUTHOR: Maraskovsky E; Roux E; Tepee M; McKenna H J; Brasel K; Lyman S D; 

Williams D E 

AUTHOR ADDRESS: Immunex Corp., Seattle, WA**USA 
JOURNAL: Blood 88 (10 SUPPL. 1 PART 1-2) :pl59A 1996 

CONFERENCE/MEETING: Thirty-eighth Annual Meeting of the American Society of 
Hematology Orlando, Florida, USA December 6-10, 1996 
ISSN: 0006-4971 
RECORD TYPE: Citation 
LANGUAGE: English 



10/7/7 (Item 7 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2002 BIOSIS. All rts. reserv. 

10698320 BIOSIS NO.: 199799319465 

Dramatic increase in the numbers of functionally mature dendritic 

cells in Flt3 ligand-treated mice: Multiple dendritic 

cell subpopulations identified. 
AUTHOR: Maraskovsky Eugene (a); Brasel Ken; Teepe Mark; Roux Eileen R; Lyman 

Stewart D; Shortman Ken; McKenna Hilary J 
AUTHOR ADDRESS: (a) Immunex Corporation, 51 University St., Seattle, WA 

98101**USA 

JOURNAL: Journal of Experimental Medicine 184 (5) :pl953-1962 1996 
ISSN: 0022-1007 



RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Dendritic cells (DC) are the most efficient APC for T 

cells. The clinical use of DC as vectors for anti-tumor and infectious 
disease immunotherapy has been limited by their trace levels and 
accessibility in normal tissue and terminal state of differentiation. In 
the present study, daily injection of human Flt3 ligand 
(Flt3L) into mice results in a dramatic numerical increase in cells 
co-expressing the characteristic DC markers sbd class II MHC, CDllc, 
DEC205, and CD86. In contrast, in mice treated with either GM-CSF, GM-CSF 
plus IL-4, c-kit ligand (c-kitL) , or G-CSF, class 11+ CDllc+ cells were 
not significantly increased. Five distinct DC subpopulations were 
identified in the spleen of Flt3L- treated mice using CD8 -alpha and CDllb 
expression. These cells exhibited veiled and dendritic processes 
and were as efficient as rare, mature DC isolated from the spleens of 
untreated mice at presenting allo-Ag or soluble Ag to T cells, or in 
priming an Ag-specific T cell response in vivo. Dramatic numerical 
increases in DC were detected in the bone marrow, gastrointestinal 
lymphoid tissue (GALT) , liver, lymph nodes, lung, peripheral blood, 
peritoneal cavity, spleen, and thymus. These results suggest that Flt3L 
could be used to expand the numbers of functionally mature DC in vivo for 
use in clinical immunotherapy. 



10/7/8 (Item 1 from file: 73) 

DIALOG (R) File 73 : EMBASE 

(c) 2002 Elsevier Science B.V. All rts . reserv. 

06704387 EMBASE No: 1996369336 

Dramatic increase in the number of functionally mature dendritic 
cells in Flt3 ligand-treated mice: Multiple dendritic 
cell subpopulations identified 

Maraskovsky E . ; Brasel K. / Teepe M. / Roux E.R.; Lyman S.D.; Shortman K. ; 
McKenna H.J. 

Immunex Corporation, 51 University St., Seattle, WA 98101 United States 
Journal of Experimental Medicine ( J. EXP. MED. ) (United States) 1996, 
184/5 (1953-1962) 

CODEN: JEMEA ISSN: 0022-1007 
DOCUMENT TYPE: Journal; Article 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

Dendritic cells (DC) are the most efficient APC for T cells. The 
clinical use of DC as vectors for anti-tumor and infectious disease 
immunotherapy has been limited by their trace levels and accessibility in 
normal tissue and terminal state of differentiation. In the present study, 
daily injection of human Flt3 ligand (Flt3L) into mice results 
in a dramatic numerical increase in cells co-expressing the characteristic 
DC markers- class II MHC, CDllc, DEC205, and CD86. In contrast, in mice 
treated with either GM-CSF, GM-CSF plus IL-4, c-kit ligand (c-kitL) , or 
G-CSF, class IIsup + CDllcsup + cells were not significantly increased. 
Five distinct DC subpopulations were identified in the spleen of 
Flt3L- treated mice using CD8alpha and CDllb expression. These cells 
exhibited veiled and dendritic processes and were as efficient as 
rare, mature DC isolated from the spleens of untreated mice at presenting 
allo-Ag or soluble Ag to T cells, or in priming an AG-specific T cell 
response in vivo. Dramatic numerical increases in DC were detected in the 
bone marrow, gastro-intestinal lymphoid tissue (GALT) , liver, lymph nodes, 
lung, peripheral blood, peritoneal cavity, spleen, and thymus. These 
results suggest that Flt3L could be used to expand the numbers of 
functionally mature DC in vivo for use in clinical immunotherapy. 
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ABSTRACT: Flt3 (fms-like tyrosine kinase 3) ligand (FL) is a potent 
hematopoietic cytokine that affects the growth and differentiation of 
progenitor and stem cells both in vivo and in vitro. Its capacity to 
augment strikingly the numbers of dendritic cells (rare 
antigen-presenting cells that induce and regulate immune responses) in 
mice and humans has stimulated considerable interest in its value as an 
investigational tool and therapeutic agent. In this review, we 
survey the hematopoietic properties and immunobiology of FL, and examine 
its therapeutic potential. 
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Dendritic cells (DCs) are a heterogeneous population of 
antigen-presenting cells (APCs) identified in various tissues, including 
the skin (Langerhans cells) , lymph nodes (interdigitating and follicular 
DCs), spleen, and thymus. Properties of DCs include the ability to (1) 
capture, process, and present foreign antigens; (2) migrate to 
lymphoid-rich tissue; and (3) stimulate innate and adaptive 

antigen-specific immune responses. Until recently, the ability to study DCs 
has been limited by their absence in most culture systems. It is now known 
that specific cytokines can be used to expand DCs to numbers sufficient for 
their in vitro evaluation and for their use in human immunotherapy trials. 
Human DCs can be derived from hematopoietic progenitors (CD34+-derived DCs) 
or from adherent peripheral blood monocytes (monocyte -derived DCs) . 
Cultured DCs can be recognized by a typical veiled morphologic appearance 
and expression of surface markers that include major histocompatibility 
complex class II, CD86/BT.2, CD80/B7.1, CD83, and CDla. DCs are susceptible 
to a variety of gene transfer protocols, which can be used to enhance 
biological function in vivo. Transduction of DCs with genes for defined 
tumor antigens results in sustained protein expression and presentation of 
multiple tumor peptides to host T cells. Alternatively, DCs may be 
transduced with genes for chemokines or immunostimulatory cytokines. 
Although the combination of ex vivo DC expansion and gene transfer is 
relatively new, preliminary studies suggest that injection of genetically 
modified autologous DCs may be capable of generating anti-tumor immune 
responses in patients with cancer. Preclinical animal studies showing 
potent antigen-specific tumor immunity after DC-based vaccination support 
this hypothesis and provide rationale to further evaluate this approach in 
patients. Preliminary human studies are now required to evaluate optimal DC 
dose, schedule of vaccination, route of delivery, and maturational state of 
cultured cells. Initiation of these phase I/II cell therapybased studies 
will occur in collaboration with hospital -based transfusion facilities. 
Issues relating to cell harvesting, storage, culture methodology, and 
administration require the collaborative efforts of basic scientists, 
immunologists, clinical investigators, and transfusion medicine staff to 
ensure strict quality control of injected cellular products. This 
review is intended to provide a brief overview of clinical DC-based 
gene transfer. Copyright (c) 2001 by W.B. Saunders Company. 
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Objective: Mechanisms of T-cell stimulation by Flt3 ligand 
(Flt3L) and granulocyte -macrophage colony-stimulating factor (GM-CSF) 
remain unclear. Herein, we compared the effects of Flt3L and GM-CSF on the 
expansion of dendritic cells (DC) and T-cell subsets and cytokine 
expression. Methods: Naive and effector/memory T cells were analyzed by 
flow cytometry (FC) . CD4SUP+ and CD8SUP+ T cells and 

CDllcSUP+CDllbSUPdull/- (DC1) and CDllcSUP+CDllbSUP+ (DC2) subsets were 
isolated and the frequency of IFN-gamma-, IL-12- (type 1) and IL-4-, IL-10 
(type 2) -producing cells and cytokine mRNA expression evaluated. Results: 
Flt3L expanded both DC1 and DC2 subsets with a significantly higher 
percentage and number of DC1 than DC2 , while GM-CSF preferentially expanded 
the DC2 subset. Isolated DC1 from Flt3L-inj ected mice had significantly 
higher levels of IL-12 (p40) than IL-10, while the converse occurred with 
DC2 . The numbers of naive and memory T cells were elevated in mice that 
received Flt3L or GM-CSF. However, the number of memory CD4SUP+ and CD 8 SUP + 
T cells was significantly increased in Flt3L as compared to GM-CSF cohorts. 
While GM-CSF increased the frequency of both type 1 and type 2 
cytokine-producing cells, Flt3L significantly augmented the frequency of 
type 1 T cells. Conclusions: In contrast to GM-CSF, Flt3L preferentially 
induces the expansion of type 1 T cells. The mechanism of Flt3L-induced 
T-cell stimulation is associated with the expansion of the IL-12 
(p4 0) -producing DC1 and memory T cells. Copyright (c) 2001 International 
Society for Experimental Hematology. 
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Different subsets of dendritic cells (DCs) appear to play a role in 
determining the specific cytokines secreted by T helper (Th) cells. A model 
is proposed that links together factors such as the pathogen, 
microenvironment , DCs and T cells in a mechanism that results in a flexible 
determination of T-cell polarization. 
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Dendritic cells (DCs) are extremely efficient antigen-presenting 
cells that are potent stimulators of both B and T cell immune responses. 
Although DCs are normally present in extremely small numbers in the 
circulation, recent advances in DC biology have made it possible to 
generate DCs in culture. DCs can be generated in vitro from various 
cellular sources including bone marrow, cord blood and peripheral blood. 
Although culture conditions are extremely diverse, the majority of 
protocols grow DCs in GM-CSF and either TN F-alpha and/or IL-4. The 
addition of other growth factors such as SCF and Flt-3 ligand and CD 40 can 
dramatically enhance DC recovery. Thus, DC at different stages of 
maturation, based on phenotype and capacity to capture antigen, can be 
obtained depending on culture conditions. For clinical applications, DCs 
can be generated in serum- free media and cryopreserved for future clinical 
applications. In our first experiments two-stage culture system was used 
for CD34+ precursors and 15 -fold increase in DC yield was observed after 12 
days of cultivation. The ability to obtain DCs in numbers suitable for 
manipulating immune responses has pushed DC-based immunotherapies into the 
spotlight for treatment of various malignancies. Today is dendritic 
cell vaccination strategy one of the most frequent experimental therapies 
evaluated in the clinical setting, with promising results. 
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Dendritic cells (DCs) are hematopoietic cells that initiate immune 
responses by presenting antigen to T cells. Granulocyte -macrophage 
colony-stimulating factor (GM-CSF) is a primary growth factor for DCs in 
vitro, but recently it was recognized that other factors including 
flt3 ligand (FL) and G-CSF expand various DC subsets in vivo. 
DCs undergo a complex series of maturation and activation steps after they 
acquire antigen and before they can activate resting T cells. In addition, 
they must traffic to T-cell-rich areas of lymph nodes (LN) to achieve this. 
Each of these steps is tightly regulated, and in the last year progress has 
been made in identifying some of the key molecules involved in each of 
these steps. This progress will further the efforts underway to develop DCs 
as vaccine adjuvants, (c) 2001 Lippincott Williams & Wilkins, Inc. 
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A growing list of defined tumor-antigens opens the way to antigen 
specific immunotherapy of cancer. However current approaches are often 
limited in their potential to induce an effective ant i- tumor response. 
Dendritic cells (DC) are natural adjuvants for the induction of 
antigen specific T cell response. They have been successfully used in 
clinical pilot trials to induce tumor specific immunity as well as clinical 
response in selected patients. Current research focuses on optimization of 
DC source, choice of antigen, antigen loading, mode of injection, as well 
as immuno-monitoring. Finally, a variety of immune escape mechanisms are 
operative at the tumor site and have to be overcome for successful 
vaccination . 
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Dendritic cells (DCs) are extremely efficient antigen-presenting 
cells that are potent stimulators of both B and T cell immune responses. 
Although DCs are normally present in extremely small numbers in the 
circulation, recent advances in DC biology have made it possible to 
generate DCs in culture. DCs can be generated in vitro from various 
cellular sources including bone marrow, cord blood and peripheral blood. 
Although culture conditions are extremely diverse, the majority of 
protocols grow DCs in GM- CSF and either TNF-alpha and/or IL-4. The 
addition of other growth factors such as SCF and Flt-3 ligand can 
dramatically enhance DC recovery. It is important to appreciate that DC 
subsets have been identified. Thus, DC at different stages of maturation, 
based on phenotype and capacity to capture antigen, can be obtained 
depending on culture conditions. For clinical applications, DCs can be 
generated in serum-free media and cryopreserved for future clinical 
applications. The ability to obtain DCs in numbers suitable for 
manipulating immune responses has pushed DC -based immunotherapies into the 
spotlight for treatment of various malignancies, including multiple 
myeloma, a B cell malignancy that is presently incurable. Although 
high-dose chemotherapy and transplantation have improved complete remission 
rates and overall survival in myeloma, immunotherapeutic strategies are 
needed for the additional cytoreduction needed to achieve a cure. Because 
DCs specialize in antigen capture and are extremely potent at stimulating T 
cell responses, they are ideally suited for generating anti-myeloma T cell 
responses in viva. Several studies have demonstrated that myeloma protein, 
also called idiotype (Id) , is sufficiently immunogenic and can be used to 
generate in vivo T cell responses in myeloma patients. Clinical trials 
using Id-pulsed DCs as a vaccine to treat minimal residual disease or 
relapsed myeloma are currently underway. Feasibility studies indicate that 
antigen-pulsed autologous DCs can be used to elicit in viva Id-specific T 
cell responses. Additional studies are needed to optimize current DC 
vaccination protocols and determine clinical benefits associated with this 
approach. It is hoped that, following conventional therapies, a combination 
of adoptive immunotherapeutic modalities such as DCs together with 
myeloma- specific T cells may lead to improved clinical responses in 
multiple myeloma, and ultimately lead to complete remission and cure. 
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flt3 ligand (FL) is a growth factor that induces 
hematopoietic progenitor cell and dendritic cell (DC) expansion when 
administered to mice. Lymphoid- related (CD8alphasup +) and myeloid-related 
(CD8alphasup -) DC are transiently expanded in multiple tissues. Treatment 
of tumor-bearing mice with FL results in slower tumor growth and, in some 
cases, tumor rejection and the development of tumor-specific T cell 
immunity. The clinical use of DC as cellular vehicles for tumor antigen 
presentation to generate a tumor-specific T cell response is under 
investigation. DC are currently generated ex vivo, pulsed with antigen, and 
then infused into patients, and much effort is being directed toward 
optimizing each of these steps. Administration of FL to humans induces a 
profound increase in circulating DC. The availability of a large number of 
DC generated in vivo has important implications for tumor immunotherapy 
approaches . 
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Epidermal Langerhans cells (LC) play a critical role in host defense. 
Still we know rather little about the development and functional 
specialization of these bone marrow-derived dendritic cells (DC) 
located in the most peripheral ectodermal tissue of the mammalian organism. 
How LC develop from their primitive progenitors in bone marrow and to what 
extent LC are related in their development to other lineages of the 
hemopoietic system is still under debate. There are currently 3 major areas 
of debate: 1) which are the signals required for LC development and 
differentiation to occur, 2) what are the (molecular) characteristics of 
the intermediate stages of LC differentiation, and 3) how are LC related in 
their development and/or function to other cells of the hemopoietic system? 
A better understanding of LC development and answers to these questions can 
be expected from recently developed technologies which allow the in vitro 
generation of DC with the typical molecular, morphological and functional 
features of LC from purified CD34sup + progenitor cells under defined 
serum-free culture conditions. TGF-betal was found to be an absolute 
* requirement for in vitro LC development under serum free conditions upon 

stimulation with the classical DC growth and differentiation factors 
GM-CSF, TNF-alpha and SCF . The recently identified cytokine FLT3 
ligand further dramatically enhanced in vitro LC development and even 
allowed efficient in vitro generation of LC colonies from serum-free single 
cell cultures of CD34sup + hemopoietic progenitor cells. 
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